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The centrifugal force is therefore r. {— ) • If we express r in feet, 

r = 6875X5280; and if we notice that the earth's gravitating force meas- 
ured in the same way is 32.2, we find for the centrifu'l force 0.000008024. 
The centrifugal tidal force is therefore nearly 33 times as great as the com- 
bined tidal force of the sun and moon, and should produce an enormous 
tide sweeping over our seaboard cities. But we know that no such tide ex- 
ists. Will some one therefore point out the fallacy of the above reasoning. 
Such an investigation will not be useless, since the centrifugal theory of the 
tides is such an attractive one that it is frequently given in books on pop' 
ular astronomy, and it is continually coming up in our popular scientific 
journals and at the meetings of our scientific associations. 

[Because the centrifugal force of a particle moving in a circle, under the 
influence of an attracting body, is a function of the velocity of the particle 
and of the radius of curvature of its path ; therefore the centrifugal force 
can only vary with the variation of one or both of these elements. But in 
the revolution of the earth about the common center of gravity of the earth 
and moon there is no rotation of the earth about that center; therefore in 
this revolution all points of the earth move in similar and equal curves, and 
the radius of curvature of these curves is not r = 6875 miles but, approx- 
imately, r = 95,000,000 miles ; for the earth, in consequence, moves around 
the sun in a disturbed ellipse. And in this disturbed orbit, though the 
centrifugal force of the earth varies slightly at conjunction and opposition 
of the sun and moon in consequence of a variation in its radius of curvature 
and velocity at those periods, all its parts move with the same velocity and 
in parallel carves ; therefore this disturbance can have no effect on the 
tides except through the variable attraction of the sun and moon. 

The fallacy, manifested by the result in the foregoing argument, consists 

(27T\ 2 
— -J , by which it is virtually 

assumed that the earth revolves around the common center of gravity of the 
earth and moon, as the moon does, making one rotation on its axis while 
it completes one revolution in that orbit. — Ed.] 



CORRESPONDENCE. 



Editor Analyst : 

I notice you inquire in "Science", as to the evidence of the conversion of 
gravitation into heat and light. Are not the nearest approaches to a dem- 
onstration of such convertibility, the following? 
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1. Herschel's confirmation of the hypothesis of Grove and Fresnel, by 
computing the relation of ^ethereal elasticity to density from the formula 
v cc j/(e-j-d). 

2. The demonstration by Peirce and Helmholtz, that all the energies of 
solar heat can be explained by gradual contraction of solar mass. 

3. My own application of the formula of projectile velocity, v = gt, to 
determining the velocity of projection of the solar particles from the c. g of 
the system, and my demonstration that v = velocity of light if t — time of 
solar rotation, and g = superficial gravitating reaction against the action of 
aethereal undulation at the c. g. of the system. 

4. My demonstration of interstellar parabolic action, in fixing planetary 
positions in accordance with the laws of harmonic vibration, the parabolic 
elements being solar mass and velocity of light. 

I enclose my latest approximation to the harmonic abscissas [see Proceed- 
ings of the Amer. Philos. Soc, June 1881, pp. 446-448], and subjoin some 
newly-discovered evidences of the influence of parametral vis viva. 

Taking £ = fc, -q = .9758534, if = 2p£ = £(5.950342), 

2p = 5.950342. 

In the primative cometoid nebula, let us investigate nucleal tendency in 
the axis of abscissas, in the following order ; Neptune (N), Jupiter (J), Mars 
(M), Sun (S), Mercury (Me), Venus (V), Earth (E), Saturn (S), Uranus 
(U). Let secular perihelion, mean perihelion, mean, mean aphelion, secu- 
lar aphelion, be designated by subscripts, 1, 2, 3, 4, 5, respectively. 



Then if x = E z , 


2px = 


5.950 




Ji + 


E 5 = 


5.954 




Jz + 


n = 


5.953 




Js + 


Me A = 


5.975 




N,-U 1 = 


11.910 




4p = 11.9 


U 5 — Sa 1 = 


11.945 






U, = 


17.688 




6p = 17.85 


N, = 


29.732 




lOp = 29.75 


M* + E A = 


2.437 


l/(2p) = 2.439 


J i = 


4.886 


2,/(2p) = 4.879. 


If x = if 3 , 2px = 


9.066 




8a 2 = 9.078. 


If as = M 5 , 2px = 


10.332 




Sa s = 10.343. 


If x — J 2 , 2px = 


29.622 




N t = 29.732. 


If x = 8a i} 2px = 


59.504 




2N 2 = 59.465. 


If x = Me x , 2px = 


1.770 




M 6 = 1.736. 

Pliny E. Chase, 



Haverford College, Sept. 27, 1881. 
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Editor Analyst : 

What you represent as my correction [see p. 176] to 352 is not accepted. 
The only correction I can admit to my original solution is that of introdu- 
cing the probability of selecting a second chord equal to the first, which is 
2df -f- jz\ as given in your first letter of objection to that solution. You 
gave no reason that 2d<p — j- tt is this probability. The reason however is 
given at length in my revised solution. And the reason for the contingent 
probability 2<p-±n, is given at length in my original solution. 

My objection to your construction on page 160 is that the chords should 
be drawn from every point on the circumference of the circle A O to every 
other point on that circle at the distance 2.4 C sin <p from the first one, in- 
stead of tangent at every point of circumference of the circle CD. The whole 
number in the one case being proportional to It: AC, and in the other 2nCD. 

R. J. Adcock. 

Roseville, 111., Sept. 24, 1881. 



INFINITE SEBIJES. 



BY PROF. L. G. BARBOUR, RICHMOND, KY. 

To find the sum of an infinit number of terms of the series 

173 + 677 + 9A1 + 13715 + 17779 &C ' 
First calculate directly the sum of these five terms = .380229950. Next 
to find the sum of ^j.y^ & c - ■^ e * ; 



By the formula 
we have 



8 ~ 21.23 + 25.27 + 29731 &C * 

8=1(2. SLl 

p\n ti-\-fl 



8 - *tM"A + i-i + i-H &C '}- 
Now since 2V— yy ' 1S nearly midway between ^ T — ^ and -fa— -fa, as- 
sume A -Ts — ¥ir~- A-+2V~-2t)- So also assume 

A" 2V = Uir—rr+Yw ~st)» and so on. 

21 13 ^25 27 ^ 29 31 
Then the sum of the new series ^-^.-(-^-^ &c. = Jtfr-*W+& 
— 3rr+A~"ST & c - = 2 $ — K2V — A)- Adding the two series we have 



